ABSTRACT
Introduction
The use of animals in biomedical research has been recommended for improvement and validation of existing procedures, developing new methodologies and understanding of the diversity of physiological and pathological processes. This fact stems from the lack of in vitro models able to fully simulate the complexity of the human body 1 .
The consensus is that the animals are essential for teaching and experimental research. Animals are fundamental to the progress of medicine in the prevention and diagnosis, and especially, in the treatment 2 .
Rabbits are widely used for experimental surgery.
These animals are small, low cost, with an easy venous access and have a considerable number of anatomical and physiological characteristics that are useful for research 3, 4 .
It's possible to say that a dose sufficient to kill a rabbit, can be considered weak to affect the other 3 . Thus, the study of factors that influence the response to anesthetic procedures is essential to improve the arsenal of knowledge about experimental surgery in rabbits and reduce the morbidity of the procedures, as well as provide the appropriate choice of anesthetic protocol for each procedure 3 .
Methods
The study protocol was analyzed and approved by the Eighteen rabbits were used, (Oryctologus cuniculus), male, New Zealand race, aged between two to three years, from 1.825 to 2.980kg, from EBMSP. The animals were introduced in adaptation five days before surgery, with humidity averaging 50% and a temperature of 22°C. Pellet food were used twice daily associated with water ad libitum.
Anesthetic protocol
For the anesthetic technique, food and water was removed for eight hours before anesthesia. The anesthetic protocol adopted consisted of premedication with ketamine 35 mg/kg and xylazine 16 mg/kg, intramuscularly applied to the left lateral thigh [4] [5] [6] . Indicators such as motor activity, changes in appearance, temperament, vocalization, consumption of food or water and physiological changes were assessed. The presence of edema and erythema at the surgical site was also evaluated because they represent important indicators of a pain.
Results
The induction times (ITs) was between one and 12 minutes throughout the experiment. The IT variation between the first and second anesthetic procedure was between 0 and eight minutes for each animal.
In 94.4% of the animals, there was variation greater than 30 seconds between the ITs, between the first and second anesthetic protocol. Only 5.6% showed no change in IT.
In 44% of the animals present difference between the both ITs up to two minutes. And 72% of the animals present difference between both ITs within three minutes. Eleven rabbits presents increased variation of the IT (Figure 2 ).
FIGURE 2 -Variation of induction time. One animal didn't change the IT (blue). Six rabbits presents decrease in variation (red). Eleven animals presents increased variation (green).
The average animal weight was 2323g. There was no statistically significant relationship between the IT variation and the weight of the animals before the procedure, p=0.294, T student Test ( Figure 3 ). It was observed an increase of 50s on the average value of second IT in relation to the average value of first IT. The IT before the procedure ranged from 120 to 420s, and their average 263.3s. The IT after the procedure ranged from 60 to 720s, and their average was 313.3s (Table 1) . Oryctolagus cuniculus are often used in a wide variety of experiments, including different surgical specialties. However, information on handling and surgical procedures are sparse and difficult to find¹.
In the research project, it chose the anesthetic protocol mentioned above due to its wide use in the literature [4] [5] [6] addition to deal with a safe and easy to perform. This protocol promotes good muscle relaxation and analgesia for the animal without severe cardio-respiratory depression 7 .
It is reported that the depth of anesthesia is assessed by the response to ear pinch, palpebral and corneal reflex 4, 7 . The clamping of the animal's ear was the procedure of choice because it is a procedure commonly reproducible and simple to perform.
The use of intubation anesthesia technique permits better control of the airways, including the possibility of measuring the concentration of CO 2 gas inhaled and exhaled by capnography. For this type of anesthesia relaxation of the rabbit is important and can be administered ketamine and xylazine or face mask with isoflurane and O 2 for induction 9 . In our anesthetic protocol performed by a procedure to treat mild severity, minimally invasive and safe, there was no need more deep anesthesia, which could reflect a greater morbidity to the animal.
Often, rabbits are considered difficult to numb due in part to problems with intubation, the shape of the oral cavity of these animals prevents the visualization of the larynx, and also because these animals are highly susceptible to respiratory arrest 3, 10 .
Securing the airway is essential to maintain adequate ventilation during the anesthesia 10 . The anatomy difficult the intubation of the traquea, the tongue is very long, possessing in its base a prominent, the teeth are long hindering the visualization of the glottis Intubation of rabbits has been described as technically difficult and time consuming 9, 10 . However is described by the author in a study of an experimental model for tracheal cannulation, 33 rabbits aged between five and seven months, which was carried out without the technical view of the glottis successfully 3 . Another study also presented a rate of 100% success and there were no complications such as trauma, laryngeal spasm, postoperative hemorrhages or breathing faliure 11 .
In addition to difficulties in intubation, other factors affect the response of rabbit to anesthetics. Rabbits have high concentrations of circulating catecholamines. A sudden change may lead to an increased circulation of catecholamines leading to a fatal cardiac arrhythmia 7 . In our research project there was no death, underscoring the importance of performing the procedure in a controlled environment for not subjecting the animal to stress and hormonal changes. The anesthetic protocol was safe.
The realization of a previous surgical procedure showed interfere with IT, and 94.4% of the animals showed differences in the second IT in relation to the first. It was also observed that 72% of the animals in the TIA did not vary more than 3 minutes. The use of animal experimentation is a much discussed topic. Therefore, it is important to broaden the knowledge of animal models, permitting the increase of safer procedures, avoiding higher morbidity or suffering to the animal.
Conclusion
There was difference between the first and second induction time in almost animals. There was an increase on the average value of second IT in relation to the average value of first.
